WHAT IS CLAIMED IS: 



1. A phase change ink composition comprising a phase 
change ink carrier and q colorant compound of the formula 



M zA 



wherein M is either (1) a metal ion having a positive charge of +y 
wherein y is an integer which is at least 2, said metal ion; being capable 
of forming g compound with qt least tvyo 




chromogen moieties, or (2) a metal-containing moiety capable of . 
forming q compound with at leqst two 
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chromogen moieties, z is an integer representing the nunnber of 



R2 R3 




chromogen moieties associated with the metal and is at least 2, Ri, R2, 
R3, and R4 eqeh, independently of the others, is (i) a hydrogen atom, (ii) 
gn alkyi group, (iii) an aryl group, (iv) an qrylalkyi group, or (v) an 
alkylaryl group, wherein Ri and R2 can be joined together to form a ring, 
wherein R3 and R4 can be joined together to form a ring, and wherein 
Ri, R2, Rs/ and R4 can each be joined to a phenyl ring in the central 
structure, a and b each, independently of the others, is an integer 
which is 0, 1, 2, or 3, c is an integer which is 0, 1, 2, 3, or 4, each R5. R6, 
and R7, independently of the others, is (i) an alkyI group, {ii) an aryl 
group, (iii) an arylglkyi group, (iv) an alkylaryl. group, (v) q halogen 
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atom, (vi) an ester group/(vii) on amide group, (viii) a sulfone group, (ix) 
qn amine group or ammonium group, (x) a nitrile group, (xi) a nitro 
group, (xii) a hydroxy group, {xiii) a cyano group, (xiv) a pyridine or 
pyridinium group, (xv) an ether group, (xvi) qn aldehyde group, (xvii) a 
ketone group, (xviii) a carbpnyl group, (xix) a thiocarbonyl group, (xx) a 
sulfate group, (xxi) a sulfide group, (xxii) a sulfoxide group, (xxiii) a 
phosphine or phosphonium group, (xxiv) a phosphate group, (xxv) a 
mercapto group, (xxvi) q nitroso group, (xxvii) an acyl group, (xxviii) an 
acid anhydride group, (xxix) an azide group, (xxx) an qzo group, (xxxi) q 
cyanato group, (xxxii) an isocyanato group, (xxxiii) a thiocyanato group, 
(xxxiv) an isothiocyanato group, (xxxv) a urethane group, or (xxxvi) a 
urea group, wherein R5, R6/ and R? con each be joined to a phenyl ring 
in the central structure. 



or ■ •■ • 

Rs, R9, and each, independently of the others, is (i) a hydrogen 
atom, (ii) an alky! group, (ill); an aryl group, (iv) an arylolkyl group, or (v) 
an alkyloryl group, provided that the number of carbon atoms in 
R1+R2+R3+R4+R5+R6+R7+R8+R9+R10 is at least about 16, Q- is a COQ- group 
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or a SOs- group, d is an integer which is 1, 2. 3, A, or 5/ A is on onion, and 
CA is either a hydrogen atom or a cation associated with air but one of 
the Q- groups. 
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2. A phase change ink composition according to claim 
1 wherein the phase change ink carrier comprises a nriGnoamide, a 
tetra-amide;or a mixture thereof. . 

3. A phase change ink composition according to claim 
1 wherein the phase change ink carrier comprises (a) stearyl 
steararhide, (b) a dimer acid based tetra-drnide that is the reaction 
product of dimer acid, ethylene dignnine, and stearic add, or (c) 
mixtures thereof. 

4. A phase change ink composition according to claim 
.1 wherein the phase change ink carriier comprises (a), stearyl 
stearamide. (b) a dirrier acid based tetra-dmide that is the reaction 
product of dimer acid, ethylene diamine, and a earboxylic gcid having 
at least about 36 carbon atoms/or (c) mixtures thereof. 

5. A phase change ink composition according to claim 
4 wherein the earboxylic acid has at least about 40 carbon atoms, and 
wherein the earboxylic acid has no more than about 200 carbon 
atoms. 

6. A phase change ink composition according to claim 
1 wherein the phase change ink carrier comprises an isocyanate- 
derived material. 
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7. A phase change ink compositipn according to claim 
1 wherein the phase change ink carrier connprises a urethane 
isocyanate-derived nnaterlal, a urea isocyanqte-derived material/ a 
urethane/ureq isocyangte-deriyed material or mixtures thereof. 

8. A phase change ink composition according to claim 
1 wherein the phase change ink carrier comprises a nriixture of one or 
more amides and one or more isotyanate-derived materials. 

9. A phase change ink composition according to claim 
1 wherein the phase change ink carrier comprises one or more 
materials selected from paraffins, microcrystalline waxes, polyethylene 
waxes, ester waxes, qmide waxes, fatty dcids, fatty alcohols, fatty 
amides, sulfonamide materials, tali oil rosins, rosin esters, ethylene/vinyl 
acetate copolymers, ethylene/acrylic acid copolymers, ethylene/vinyl 
acetate/acrylic acid copolymers, copolymers of acrylic acid with 
polyamides, ionomers, and mixtures thereof. 

10. A phgse change ink composition according to claim 
1 wherein the phase change ink carrier is present in the ink in an 
amount of at least about 0.1 percent by weight of the ink and wherein 
the phase change ink carrier is present in the ink in on amount of, no 
more than qbout 99 percent by weight of the ink. 
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11. A phase change ink composition according to claim 
1 wherein the phase change ink carrier is present in the ink in an 
amount of at least about 50 percent by weight of the ink and wherein 
the phase change ink carrier is present in the ink In an amount of no 
: more than about 98 percent by weight of the ink. . 

12. A phase change ink composition according to claim 
1 whereJin the phase change ink carrier is present in the ink in ar) 
amount of at least about 90 percent by weight of the ink and wherein 
the phase change ink carrier is present in the ink in an amount of no 
more than about 95 pjercent by weight of the ink. 

13. A phase change ink composition according to claim 
1 wherein the ink further contains an antioxidant. 

14. A phase change ink composition according to claim 
13 wherein the antioxidant is present in the ink in an amount of at least 
about 0.01 percent by weight of the ink/ and wherein the antioxidant is 
present in the ink in qn amount of no more than about 20 percent by 
weight of the ink. 

15. A phase change ink composition according to claim 
1 wherein the ink further contains a viscosity modifier. 

1 6. A phase change ink composition according to claim 
1 5 wherein the viscosity modifier is an aliphatic ketone, 
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1 7. A phase change ink connposition according to claim 
15 wherein the viscosity modifier is present in the ink in an amount of at 
legst about 0.1 percent by weight of the ink and wherein the viscosity 
modifier is present in thie ink in an anriount of no more than about 99 
percent by weight of the ink. 

18. A phase change ink composition according to claim 
1. wherein the ink carrier comprises (a) g polyethylene wgx, (b) a stearyl 
stearamide wax, (c) a dimer acid based tetra-amide that is the 
regction product of dimer acid, ethylene diamine, and a carboxylic 
acid having at least about 36 carbon atoms, (d) a urethane resin 
derived from the reaction of two equivalents of hydroabietyl alcohol, 
and one equivalent of isophorone diisocyanate, (e) g urethane resin 
that is the adduct of three equivglents of stearyl isocyanate and a 
glycerol-based alcohol, and (f) an antioxidant. 
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19. A phase change ink composition according to claim 
1 wherein the ink carrier comprises (a) a polyethylene wax in an 
amount of at least about 25 percent by weight of the ink and in an 
amount of no more than about 60 percent by weight of the ink, (b) a 
stearyl stearamide wax in an amount of at least about 8 percent by 
weight of the ink and in an amount of no more than about 32 percent 
by weight of the ink, (c) a dinner acid based tetra-amide that is the 
reaction product of di'mer acid, ethylene diamine, and a carboxylic 
acid having at least, about 36 carbon atonns in an amount of at least 
about 10 percent by weight of the ink and in an amount of no more 
than about 32 percent by weight of the ink, (d) a urethane resin derived 
from the reaction of two equivalents of hydroabietyl alcohol and one 
equivalent of isophorone diisocyanate in qn amount of at least about 6 
percent by weight of the ink and In an amount of no more than about 
16 percent by weight of the ink, (e) g urethane resin that is the adduct 
of three equivalents of stearyl isocyonate and a glycerol-based alcohol 
in an amount of at . least about 2 percent by weight of the ink and in an 
amount of no more than about 13 percent by weight of the ink, and (f) 
an antioxidant in dn amount of at least about 0.0 1 percent by weight of 
the ink and in an amount of no more than about 1 percent by weight of 
the ink. * 

20. A phase change ink composition according to claim 
1 wherein the colorant is present in the ink in an amount of at least 
about 0.1 percent by weight of the ink. 
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21 . , A phase change ink connposition according to clainn 
1 wherein the colorant is present in the ink jn an anndunt of at least 
about 0.5 percent by weight of the ink. 

22. A phase change ink composition according to claim 
1 wherein the colorant is present in the ink in an amount of at least 
about 1 percent by weight of the ink. 

23. A phase change ink composition according to claim 
1 wherein the colorant is present in the ink in an amount of no more 
than about 20 percent by weight of the ink. 

24. A phase change ink composition according to 
1 wherein the icolorant is present in the ink in an amount of no 
than about 13 percent by weight of the ink. 

25. A phase change ink composition according to claim 
1 wherein the colorant is present in the ink in an amount of no more 
than about 6 percent by weight of the ink. 

26. A phase change ink composition according to claim 
1 wherein the ink has a melting point of ho lower than about 50^C;and 
wherein the ink has g melting point of no higher than about 1,60°C.. 

27. A phase change ink composition according to claim 
1 wherein the ink has a melting point of no lower than about 70°C and 
wherein the ink has a melting point of no higher than about HO'^C. 
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28. A phase change ink Gomposition according to clainn 
1 wherein the ink has a nnejting point of no lower than about SO^'C and 
wherein the ink has q nnelting point of ho higher than about 1 OO^'C. 

29/ A phase change ink composition according to claim 
1 wherein the ink has a melt viscosity at q temperature of about 
of no more than about 30 centipoise. 

30. A phase change ink composition according to claim 
1 wherein the ink has a melt viscosity at a temperature of about 140°G 
of no more than about 20 centipoise. ' 

31 . A phase charige ink composition according to claim 
1 wherein the ink has d melt viscosity at q temperature of about 1 40*^0 
of no more than about 15 centipoise. 

,32. A phase change ink composition according to claim 
1 wherein the ink hqs a melt viscosity at a temperature of about 140''C 
of no less than about 1 centipoise; 

33. A phase change ink composition according to claim 
1 wherein the ink hqs a melt viscosity, at a temperature of about HO^'C 
of no less than about 5 centipoise. 

34. . A phase change ink composition according to claim 
1 wherein the ink has a melt viscosity at q temperature of about HO^'C 
of no less than about 7 centipoise. 
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35. A phase change ink composition according, to claim 
1 turther containing an anthraquinone colprqnt. 

36. A phase change ink composition according to claim 
35 wherein the anthraquinone colorant is Solvent Red 1 72. 

37. A phase change ink composition according to claim 
35 wherein the anthraquinone colorant is of the formula 




O OH 

wherein R2 is g linear alkyi group having an average of about 50 carbon 
atoms. 

38. A phase change ink composition according to claim 
1 further containing an acid having a Ka value greater than that of the 
Ka of the Q and/or Q- groups on the colorant. 

39. A phase change ink composition according to claim 
38 wherein the qcid is para-toluene-sulfonic acid, 
dodecylbenzenesulfonic acid, hydrochloric acid, trifluordacetic acid, 
methylsulfonic acid, trifluoromethyl sulfonic qcid, hydrobromic acid, or 
a mixture thereof. 
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40. A phase change ink composition according to claim 
1 wherein M is a metal ion of a metal selected from magnesium, 
calcium, strontium> barium, radium/ aluminum/ gallium, germanium, 
indium, tin, antimony, tellurium, thallium, lead, bismuth, polonium, 
scandium/ titanium, vanadium, chromium, manganese, iron, cobalt, 
nickel, copper, zinc, zirconium, niobium molybdenum, technetium, 
ruthenium, rhodium, palladium; silver, cadmium, hafnium, tantalum, 
tungsten, rhenium, osmium, iridium, platinum, gold, mercury, metqis of 
the lanthanide series, metals of the actinide series, and mixtures thereof. 

41.. A phase change ink composition according to claim 
1 wherein M is g metal ion of a metal selected from zinc, calcium, 
bisnnuth, tin, iron, copper, aluminum, nickel, titanium, chromium, or 
mixtures thereof. 

42. A phase change ink composition according to claim 
1 wherein M is a zinc metal ion. 

43. A phase change ink composition according to claim 
1 wherein M is a metal-contgining moiety which is' a metal ionic moiety. 

44. A phase change ink composition according to claim 
1 wherein M is q metal-containing moiety which is a metql coordination 
compound. 

45. A phase change ink composition according to claim 
1 wherein M is a metal-containing moiety which is q heteropolyacid. 
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46. A phase change ink composition according to clainn 
45 wherein the heteropolyacid is a phosphotungstic acid, d 
silicotungstic acid, a phosphomolybdic acid, or a nnixture thereof. 

47. A phase change ink composition according to claiin 
45 wherein the heteropolyacid is a mixture of phosphomolybdic acid 
and phosphotungstic acid, 

48. A phase change ink' composition according to claim 
t wherein the compound is of the formula • 



y 

wherein M is g metal cation, y is an integer representing the charge on 
the metal cation and is at least 2, A is an anion, and x is gn integer 
representing the charge on the anion, = 

49. A phase change ink composition according to claim 
1 wherein a, b, and c are each zero. 

50. A phase change ink composition according fo claim 
1 wherein d is 1 . 
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51. A phase change ink composition according to claim 
1 wherein d is 2. 

52. A phase change ink composition according to claim 
1 wherein d is 1 and Q; is a COO- grqup. 

53. A phase change ink composition according to claim 
1 wherein d is 1 and is g SOs" group. 

54. A phase change ink composition according tq.clgim 

1 wherein 




. 55. ' A phase change ink composition according to claim 

1 wherein 
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56. A phase change ink composition according to Gigim 

1 wherein 

/Y. is 



57. A phase change ink connposition according to clainri 

1 wherein 

^Y. is 



58. A phase change ink composition according to claim 
1 wherein at least one of Rh R2, R3, and R4 is an alkyi group. 

59. A phase change ink composition according to clainri 
58 wherein the alkyI group is a linear alkyI group. 

60. A phase, change ink composition according to claim 
58- wherein the alkyI group is a branched alky! group. 

61. A phase change ink composition according to claim 
58 wherein the glkyi group is a saturated alkyI group, 
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58 wherein 



62. A phase change ink composition according to clainri 
the qlkyi group is on unsaturated alkyi group. 



63. A phase change ink composition according to claim 
58 wherein the alky! group is a cyclic alkyI group. 

64. A phase change ink composition according to claim 
58 wherein the alkyI group is a subistituted alkyI group. 

65. A phase change ink composition according to claim 
58 wherein the alkyI group is an unsubstituted alkyI group. 

66. . A phase change ink composition according to claim 
58 wherein the qlkyi group has at least about 18 carbon atoms. 

67. A phase change ink composition according to claim 
58 wherein at least one hetero atom selected from oxygen, nitrogen, 
sulfur, silicon, or phosphorus is present in the alkyI group. 

68. A phase change ink composition according to claim 
58 wherein no hetero atoms are present in the qlkyi group. 

69. A phase change ink composition according. to claim 
1 wherein at least one of Ri, R2, R3, and R4 is an aryl group. 

70. A phase change ink composition according to claim 
69 wherein the aryl group is q substituted aryl group. 
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71 . A phase change ink composition according to cldim 
69 wherein the aryl group is cin unsubstituted aryl group. 

72. A phase change inic connposition according to claim • 
69 wherein at least one hetero atom selected from oxygen, nitrogen/ 
sulfur, silicon, or phosphorus is present in the aryl group. 

73. A phase change ink composition according to claim 
69 wherein no hetero atoms are present in the qryl group. 

74; A phase change ink composition according to claim • 
1 wherein at least one of Ri, R2, R3. and R4 is qn arylalkyi group. 

75. A phase change ink composition according to claim 
74 wherein the arylalkyi group is d substituted arylalkyi group. 

76. A phase change ink composition according to claim 
74 wherein the arylalkyi group i? an unsubstituted arylalkyi group. 

77. A phase change ink composition according to claim 
74 wherein at least one hetero atom selected from oxygen, nitrogen, 
sulfur, silicon, or phosphorus is present in the arylalkyi group. 

78. A phase change ink composition according to claim 
74 wherein rio hetero atoms are present in the arylalkyi group. 

79. A phase change ink composition according to claim 
] wherein at least one of Ri, R2, R3, and Ra is an alkylaryl group. 
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80. A phase change ink composition qccprdihg to claim 
79. wherein the alkylaryl group is*a substituted alkylaryl group. 

81 . A phase change ink composition according to claim 
79 wherein the alkylaryl group is an unsubstituted alkylaryl group. 

82. A phase change jnk composition according to claim 
79 wherein gt least one hetero atom selected from oxygen, nitrogen, 
sulfur, silicon, or phosphorus is present in the alkylaryl group. 

83. A phase. change ink composition according to claim 
79 wherein no hetero atoms are present in the alkylaryl group. 

84; A phase change ink composition according to claim 

1 wherein Ri and R2 are Joined together to form g ring. ' 

85. A phase change ink composition according to claim 
1 wherein Ri and ,R2 are joined together to form a ring and wherein R3 
and R4 are joined together to form a ring. . 

86. A phase change ink composition according to claim 
1 wherein at least one of Ri, R2, R3, and R4 is joined to a phenyl ring in 
the central structure. 

87. A phase change ink composition according to claim 
1 wherein the number of carbon atoms in 
Ri+R2+R3+R4+R5+R6+R7+R8+R9+Rio is qt least about 32. 
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88. A phase change ink cohnposition according to clqinn 

1 wherein the number of carbon atoms in. 
R1+R2+R3+R4+R5+R6+R7+R8+R9+R10 is at least about 48. 

89. A phase change ink composition according to claim 
1 wherein the number of carbon atoms in 
Ri+R2+R3+R4+R5+R6+R7+R8+R9+Rio is at least about 72. _ 

90. A phase change ink comiposition according to claim 
1 wherein the chromogen is of the formula 

R2 R3 
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91. A phase change ink composition according to claim 
1 wherein the chromogen is of the formula 



H.3C(H2C),/^ 




(CH2),7CH3 

® . ■ ' 



(CH2)l7CH3 
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92 A phase change ink composition according to claim 
1 wherein the chromogen is of the formula 
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93. A phase change ink composition according to clairn 
1 wherein the chronnogen is of the formula 



H3C(H2C)nO(H2C)3' 




(CH2)30(CH2)nCH3 



wherein n is at least about T 1. 

94. A phase change ink composition according to claim 
1 wherein the chromogeri. is of the forrriuld 



H3C(H2C)3iO(H2C)3' 




(CH2)3Q(CH2)3,CH3 
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95. A phase, change ink connposition according to claim 
1 wherein the chromogen is of the fornnulq 



CnH2n+l CnH2n+l 

I I 

NH. NH 

(!:=o i=Q 




wherein n is at least about 12. 
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96, A phase change ink composition according to clainn 
1 NA/herein the chromogen is of the formula 



CnH2n+l •CnH2n+l 
NH NH 




wherein n is gt least about 12. 

97. A phase change ink composition according to claim 
1 wherein the ehi^omogeh is of the formula 



CnH2n-hl CnH2n+l 




wherein n is gt least about 1 2. 
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98. A phase change ink connppsition according to dainn 
1 wherein the chrornogen is of th^ formulq 
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99. A phase change ink composition according to claim 
wherein the chromogen is of the formula 



O 



H2n+iC 



H2n+1.C 



^ CH20-c!:-NH— CnH2n+1 

p r 

n— HN-tf-O-CH ^ 

^ H(!:-b-(i— NJ+-GnH2n+1 
n— HN— it-O-iH 



(!:h-o-&-nh— Cn 




H2n+1 



H3e-N- o 

^ CH-O-C-NH— CnH2n+ 1 

^ HC-O-ci-NH— CnH2n+l 
n— HN— ft^O^CH o 

(!:H20-c!:-NH-CnH2n+ 1 



H2n+lCrr-HN— I 



H2n+lC 



wherein n is at least about 12. 



242 



100. A phase change ink composition according to claim 
1 wherein the chromogen is of the formula 



O 



O 



CHsNH-li-NH— CnH2n+1 



H2n+lCn— HN-ci-NH-CH 



O 



^ HC-NH-^^NH^CnH2n+r 
H2n+iCrr- HN-i-NH-<!:H ^ 

(!:H-NH-J!:^H-CnH2n+l 




H2n+lCr 



H3C-N. o ^ 

^ CH-NH-C-^NH— CnH2n+l 

_ H(!:-NH-t 
H2n+lCn— HN— ii-NH-CH ^ 



-NH-CnH2n+l 



CH2NH-C!:— NH— CnH2n+l 



wherein n is at least about 12. 
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101 . A phase change ink connposition according to claim 
1 wherein the chronnogen is of the formulg 



O 



CH20-i!:-CnH2n+l 



H2n+lC 



H2n+lC 



ci-O-CH 

^ HC-o-^!:-Cn^ 

CH— 0-<i--CnH2n+l 



iH2n+l 



® / 
H3C-N, 




H2n+lCnr-' 



H2n+lC 



HsC^N O 
Q CH^O-^G-CnH2n+l 

<i_o^(l:H . ^ 
I O 

^ HC-0-(!!;-CnH2n+l 
n-i-0-(!:H ^ 

CH20-c!:-CnH2n+l 



wherein h is qt least about 12. 
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102. A phase change ink composition according to claim 
1 wherein the chrpmogen is of the formula 



, O 

CH20-(i--NH— C18H37 



H37C,8— HN-ci^O-L ^ 

^ HC-0-(i— NH— C18H37 
H37C18— HN-(i-0-(!:H ^ 



® / 

: .H3C-N 



18^37 




H37C 



19 



H3C-N O : 

^ ch-o-c-nh-c18h37 
— hn-6-o-(!:h ^ 



HC-O-ci— NH— Ci 



H37C18— HN-ci-O-CH ^ 

CHoO-ci 



8H37 



H20-C-NH-Ci8H37 
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103. A phase change ink connposition according to clainn 
1 wherein the chrqmogen is of the formuiq . 



CnH2n+i 




wherein n is at least about 12. 
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1 04. A phase change ink composition according to claini 
1 wherein the chromogen is of the fornnula 



CnH2n+l 




wherein, n is at least about 12. 

105. A phase change ink composition according to clainn 
1 wherein the chromogen is of the formula 



GnH2n+l 




wherein n is at least about. 12. 
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106. A phase change ink composition according to claim 
1 wherein the chromogen is of the formula 



C18H37 
NH 




107, A phase change ink composition according to claim 
1 wherein the chromogen is of the formula" 
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1 08. A phase change ink comppsition according to clginn 
1 wherein the chronriogen is of the fornnula 




109. A phase change ink connposition according to claim 
1 wherein the chronnogen is of the formula 




wherein n is at least about 12. 
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1 10. A phase change ink connposition according to ciginn 
1 wherein the chronnogen is of the fornnula 




wherein n is at least about 12. 

111. A phase change ink conripositipn according to clainn 
1 wherein the chromogen is of the formulq 




wherein n is at least about 12. 
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112. A phase change ink composition according to claim 
1 wherein the chromogen is of the formula 




wherein n is at least about 12. 
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114. A phase change ink composition according to claim 
1 wherein the chromogen is of the formula 




wherein n is at least about 12. 

115. A phase change ink composition according to claim 
1 wherein the chromogen is of the formula 




wherein n is at least about 12. 
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116. A phase change ink composition according to claim 
1 wherein the chromogen is of.the formula 




wherein n has an average value of qt least about 12. 

1 \ 7\ A phase chgnge ink composition according to claim 
1 wherein the chromogen is of the formula 




wherein n has an average value of about 50. 
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118. A phase change ink composition according to claim 
1 wherein the chrorhdgen is of the formula 



o 



CH2CH3 



H37C1 8— HN^-S-OH^CHjC 




CH2CH3 



I® IJ 
■^CHsCHjO-C— NH— C18H37 



119. A phase change- ink composition according to claim 
1 wherein the chrompgen is of the formula 



(CH2),7CH3 



H3C{H2G),/^ 




(CH2),7CH3 
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120, A phase change ink composition according to claim 
1 wherein th$ chromogen is of the formula 



H3G(H2C)/ 



■ (CH2)7CH3 . 



(CH2)7CH3 




121 . A phase change ink composition according to claim 
1 wherein the chromogen is of the formula 



H3C(H2C)v7 




{CH2),7CH3 
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122. A phase change ink composition according to clainn 
1 wherein the chronibgen is of the formula • 



H H 




124. A phase change ink composition according to claim 
123 wherein z is 2. 
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125. A phase change ink composition according to clainn 
1 wherein M is a calciunn cation, y is 2, and the chromogen is of the 
formula 



(CH2)]7CH3 (CH2),7GH3 



H3C(H2C)ir^. 




126. A phase change Ink composition according to claim 
1 25 wherein z is 2. 

127. A phase change ink composition according to claim 
1 wherein M is a bismuth cation, y is 3, and the chromogen is of the 
formula • 
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1 28. A phase change ink connposition according to claim 
1 27 wherein z is 3. 



1 29. A phase chgnge ink composition according to claim 
1 wherein M is a tin cation, y is 2, and the chromogen is of the formula 




130. A phase change ink composition according to claim 
129 wherein z is 2. 

131. A phase chgnge ink composition according to claim 
1 wherein M is an iron cation, y is 2, and the chromogen is of the 
formula ^ 

{CH2),7CH3 {CH2),7CH3 

N ^ O ^ Jj® 
H3G(H2C)i/^ V^^^ ""{CH2)i7CH3 : 




cod" 
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132. 

131 wherein z is 2. 



A phase change ink composition according to claim 



133. A phase change ink composition according to claim 
1 wherein M js a copper cation, y is 2, and the chromogen is of the 
formula 



(CH2)l7CH3 



H3C{H2C) 




(CH2),7CH3 



(CH2)l7CH3 



134. A phase change ink composition according to claim 
133 wherein 2 is 2. , 



259 



135. A phase change ink composition according to claim 
1 wherein M is an aluminum cation, y is 3, and the chromogen is of the 
formula 



H3C{H2C),/^ 



(CH2),7CH3 




(CH2),7CH3 

(CH2)l7CH3 



136. A phase change ink composition according to clpirn 
135 wherein z is 3. 



137. A phase change ink composition according to clairn 
1 wherein NA .is a nickel cation, y is 2, and the chromogeri is of the 
formula 



HsClHsC),/^ 



(CH2),7GH3 




(CH2),7CH3 

® ■ 

(CH2),7CH3 
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138. A phase change ink connposition according to clainn 
1 37 wherein z is 2. 



139. A phase change ink connposition according to claim 
1 wherein M is d titanium cation, y is 4, and the chromogen is of the 
formula 




1 40. A phase change ink composition according to claim 
1 39 wherein z is 4. 
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1 41 . A phase change ink composition according to clainn 
1 wherein M is a chromiunn. cgtion/y is 3, and the chronnogen is of the 
fornnulg 




142'. A phase change ink composition according to claim 
141 wherein zis 3. 
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143. A phase change ink composition comprising a phase 
change ink carrier and a colorant which is the reaction product ot (a) a 
chromogen of the formula 




wherein R1/R2. R3, and R4 each,, independently of the others, is (i) a 
hydrogen atom, (ii) an aikyi group, (iii) an aryl group, (iv) an arylalkyi 
group, or (v) an dikylaryl group, wherein Ri qhd R2 can be joined 
together to form a ring, wherein R3 and R4 can be joined together to 
iform a ring, and wherein Ri, R2, R3/ and .R4 can each be joined to a 
phenyl ring in the central structure, d and b each, independently of the 
others, is an integer which is 0. 1. 2, or 3, c is an integer which is 0, 1, 2, 3, 
or 4, each R5, Rd, and R7, independently of the others, is (i) qn alkyi 
group, (ii) an aryl group, (iii) an arylalkyi group, (iv) qn alkylaryl group, (v) 
a halogen atom, (vi) an ester group, (vii) an dmide group, (viii) a sulfone 
group, (ix) an amine group or ammonium group, (x) a nitrile group, (xi) a 
nitro group, (xii) a hydroxy group, (xiii) a cyano group, (xiv) a pyridine or 
pyridinium group, (xv) an ether group, (xvi) an aldehyde group, (xvii) a 
ketone group, (xviii) a carbonyl group, (xix) q thiocarbonyl group, Jxx) a 
sulfate group, (xxi) a sulfide group, (xxii) a sulfoxide group;, (xxiii) a 
phosphine or phosphonium group, (xxiv) a phosphate group, (xxv) a 
mercapto group, (xxvi) a nifroso group, (xxvii) . an acyl group, (xxviii) an 
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acid anhydride group, (xxix) an ozide group, (xxx) an azo group, (xxxi) g 
cyanato group, (xxxii) on isocyanato group, (xxxiii) a thiocygnato group, 
(xxxiv) an isothiocygnoto group, (xxxv) a urethane group, or (xxxvi) g 
urea group, wherein R5, Ra, gnd R7 can each be joined to a phenyl ring 
in the central structure, 

t . - ■ 

, ■ . ■ . 

or • . " • . • . .... • *"■•-." 

\ ' 

Rs. R9/ and Rio each, independently of the others, is (i) a hydrogen 
atom, (ii) an alkyi group, (iii) an aryl group, (iv) an arylalkyi group, or (v) 
an alkylaryl group, provided that the nunnber of carbon atoms in 
R1+R2+R3+R4+R5+R6+R7+R8+R9+R10 is gt least about 1 6, Q- is a COO- group 
or a SOsvgroup, d is an integer which is 1, 2, 3, 4, or 5, A is an anion, and 
CA is either a hydrogen atom or a cation associated with all but one of 
the Q- groups, and (b) a metal salt of which the metal portion is either 
(1) a metal ion having a positive charge of +y wherein y is an integer 
which is at least 2, said metal ion being capable of forming a 
compound with dt legst two 
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# 



^2 ^3 




chromogen moieties, or (2) a metal-contgining moiety capable of 
forming a compound with at least two 



R2 R3 




chromogen moieties. 
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|44. A process which comprises (1) incorporating into an 
ink jet printing apparatus a phase change inic composition comprising a 
phase change ink carrier and a colorant compound of the formula 




wherein M is either (1) a metal ion having a positive charge of +y 
wherein y is an integer which is at least 2, said metal ion being capable 
of forming a compound with at least two 




chromogen moieties, or (2) a metal-containing moiety capable of 
forming a compound with at least two 
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chromogen moieties, z is an integer representing the number of 



R2 R3 




Ghromogen moieties associated with the metgl and is at least 2, Ri, R?, 
R3, and R4 eoch/independently of the others, is (i) a hydrogen atom, (ii) 
qn alkyi group, (iii) an aryl group, (iv) qn arylqlkyl group, or (v) an 
oikylaryl group, wherein Ri and R2 can be joined together to form a ring, 
wherein R3 and R4 can be joined together to form a ring, and wherein 
Ri, R2. Rs, and R4 can each be joined to a phenyl ring in the central 
structure, a and b each, independently of the others, is an integer 
which is 0, 1 , 2, or 3, c is an integer which is 0, 1 , 2, 3, or 4, each R5, R6v 
and R7/. independently of the others, is (i) an alkyi group, (ii) an aryl 
group, (iii) an arylalkyi group, (iv) an alkylaryl group, (v) a halogen 
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atom, (vi) an ester group, (vii) on amide group, (viii) a sulfone group, (ix) 
an amine group or amnnpniunn group/ (x) a nitrile group, (xi) a nitro 
group, (xii) q .hydroxy group, (xiii) a cyano group, (xiv) a pyridine or 
pyridir^ium group, (xv) an ether group, (xvi) ah aldehyde group, (xvii) a 
ketone group; (xviii) a carbonyl group, (xix) a thiocarbonyrgroup, (xx) a 
sulfate group, (xxi) a sulfide group, (xxii) a sulfoxide group, (xxiii) a 
phosphine or phosphonium group, (xxiv) a phosphate group, (xxv) a 
mereapto group, (xxvi) a nitroso group, (xxyii) an gcyl group, (xxviji) an 
acid anhydride group, (xxix) an gzide group, (xxx) on azo group, (xxxij a 
cyonato group, (xxxii) an isocyonato group, (xxxiji) a thiocyanoto group, 
(xxxiv) an isothiocyonato group, (xxxv) a urethone group, or (xxxvi) a 
urea group, wherein R5, R6, and R? can each be joined to a phenyl ring 
in the central structure. 



Rs 



or . , . ■ . ■ 

Rs, R9, and Rio each, independently of the others, is (i) a hydrogen 
otorri, (ii) an alkyi group, (iii) an aryl group, (iv) an arylcikyl group, or (v) 

an alkylaryl group, provided that the number of carbon atoms in 
Ri+R2+R3+R4+R5+R6+R7+R8+R9+Rio is at least about 16, Q- is a COO- group 
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or a SO3- group, d is an integer which is 1, 2, 3, 4, or 5; A is an anion, and 
CA is either, a hydrogen atonn or g cation associated with all but one of 
the Q- groups; (2) melting the ink; and (3) causing droplets of the 
nnelted ink to be ejected in anjmagewise pattern onto a substrate, 
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145. A process according to claim 144 wherein the 
printing apparatus employs a piezoelectric printing process wherein 
droplets of the ink are caused to be ejected in imagewise pattern by 
oscillations of piezoelectric vibrating elements. 

146. A process according to claim 144 wherein the. 
substrate is a final recording sheet and droplets of the melted ink ore 
ejected in an imagewise pattern directly onto the final recording sheet. 

147. , A process according to claim 144 wherein the 
substrate is an intermediate transfer member and droplets of the 
melted ink are ejected in on imagewise pattern onto the intermediate 
transfer member followed by transfer of the imagewise pattern from the 
intermediate transfer member to a final recording sheet. 

148. A process according to claim 147 wherein the 
intermediate transfer member is heated to a tempergture above that of 
the final recording sheet and below that of the melted ink in the printing . 
apparatus. 
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